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THE CHARACTERISTICS OF FREQUENCY DISTRIBUTION ON WATER
QUALITY INDICES IN A EUTROPHIC LAKE

RE OB, OBEFmE*
Isao SOMIYA*, Shigeo FUIJII*

ABSTRACT; The frequency distribution of water quality indices in a eutrophic lake is analysed and characterized in
connection with their local and seasonal behaviors. Their distribution patterns can be classified into five groups, which are
exponential, normal, log-normal and uniform distributions and others. The factors which may influence the distribution
patterns are considered to be the acceptance capacity of receiving water, the pollutants loading and the periodicity of indices.
The first is connected with the reduction rate of the pollutants by self-purification reaction in the water body. The
concentrations of the indices influenced strongly by this factor follow an exponential distribution. The second is on the
indices related firmly to pollutant inputs, which patterns are classified into normal or log-normaly types. The third factor
is the periodicity. - The value of the periodic index follows approximately a uniform distribution. On the indices which
 variations are expected to be caused by the influent of pollutants and periodicity, the shapes of histograms do not show the
special distributions. In order to estimate the effects of these three factors on the distribution pattern, the method of
‘Analysis of Variance’ is introduced. "Two statistical parameters, namely contribution proportions on dates and stations of
sampling, are abstracted in the analysis. The contribution proportion on dates seems to represent the periodicity and the
other seems to be related to pollution effects. The third parameter which indicates the effect of the acceptance capacity can
be expressed by the magnitude of coefficient of variance. Each water quality index is plotted to a three-dementional space
with these parameters, so that it is recognized that the characteristics of frequency distributions of water quality indices can
be successfully and quantitatively classified by these parameters.
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